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1.0 Introdu lion 
I [he n tural envuonm nt, the lake and ri v r:. fi 11 brains irs na. ural 
foods, uch al small plnnl" algae .. mall animal ,WOller insect" and even 
other sh, fr 11 the \vater. owever, the g "OW b f sh in th natural 
env'ronmenrs ar ~ .sa muc unci is usually s10 b nus ahe supply 0 
natural food depend~ on the co diLions f [he environm nl and is u 'uaUy 
li it ·d. In mmertilll farm. ft h farmers want fis lo grow to marke 
,izes quickly so rh t they Is earn money quickly, 0 achieve this, tis 
fa.rmer' ha e to eed their fl, h. an good quaJily feed ar, required. 
-
Fig. 1. Silver Obbo,s ofMagodes, Tororo got catfish to grow to 1.1 kg
 
average weight in 8 months.
 
, lit, besides wanting he fish t grow faster, commercial famler al 0
 
ish Lo make a profit ut of feeding lhe Rsh. It i!\ meanlngl~s~ to m e 
t fish grow faster at a los.. T erefore, H h f ds mus be of good qual­
ity but no too ~xp sive. T e best . feed, therefore, is l e feed lhat 
will make the fish .!TOW fa ler at a rofh. We say he feed i..., co t-eff e­
li e. The questions for whi b commercial fish farmers urgeml r lu1re 
an answer is "How can a fann r know [hal 'sh feed is co (-effective?" 
The an \ er t l.his question culd help the farmeJ to make infonned 
choice of which feed to uret a' for use on hi fher farm. 
T h i s  b o o k l e t  a t t e m p t s  t o  p r o v i d e  g u i d e l i n e s  o n  h o w  a  c o m m e r c i a l  f i s h  
f a r m e r s  c o u l d  e v a l u a t e  t h e  c o s t  e f f e c t i v e n e s s  o f  a  f i s h  f e e d  i n  o r d e r  t o  
m a k e  a  w i s e  c h o i c e .  
T h e  b o o k l e t  1 . s  p r e s e n t e d  i n  t h e  f o l l o w i n g  s u b - t o p i c s ; ­
i .  F e e d  q u a l i t y  
] i ,  E f f e c t s  o f  f e e d  q u a l i t y  
i i J .  F e e d  p r i c e  v i s - a - v i s  f e e d  c o s t  
i v .  F~ed a p p l i c a t i o n  
v .  E v a l u a t i o n  o f  f i s h  f e e d s  
v i .  F e e d  M a n a g e m e n t  
2 . . . v . . ,  
F e e d  q u a U t  
. .  
F i s h  f e e d s  c o n t a i n  m a n y  n u t r i e n t s  t h a t  h a v e  d i f f e r e n t  f u n c t i o n s  i n  t h e  l i f e  
o f  f i s h  t o  a l l o w  ~l t o  g r o w  w e l L  T h e  f o l l o w i n g  t a b l e  s h o w s  t h e  m a j o r  n u ­
t r i e n t s  a n d  o u t l i n e s  t h e i r  m a i n  f u n c t i o n s  i n  t h e  l i f e  o f  f i s h .  
E a c h  o f  l h e  n u t r i e n t s  g i v e n  i n  t h e  t a b l e  i s  m a d e  u p  o f  m a n y  s m a l l  u n i t s .  
' o r  e x a m p l e ,  t h e  p r o t e i n s  a r e  m a d e  u p  o f  s m a l l  u n i t s  c a l l e d  a m i n o  
a c i d s ,  w h i l e  t h e  f a t s  ( l i p i d s )  a r e  a l s o  m a d e  u p  o f  s m a l l e r  u n i t s  c a l l e d  f a t t y  
~, 
o r m u l a t i n g  f i s h  f e e d s  i s  a i m e d  a t  m a k i n g  f e e d s  t h a t  c o n t a i n  a l l  o r  a s  
m a n y  o f  t h e  n u t r i e n t s  requir~d b y  t h e  f i s h  a s  p o s s i b l e .  
e e d  i s  s a i d  t o  b e  " C o w p J e t g "  w h e n  i t  c o n t a i n s  t h e  n u t r i e n t s .  
, o I Q , I . r . c U L T U R E  ~c.sfARQl , o , N D  l l f . " " ' l O P M . E N T  C E N T R E  I < A J J A N S '  
W h e n  s o m e  n u t r i e n t s  a r e  I a c K l I 1  
i s  s a i d  t o  b e  H I n c o m p l c t e '  .  
B u t  f i s h  d o e s  n o t  r e q u i r e  a l l  t h e  
S o m e  n u t r i e n t s  i n  l a r g e r  a m o u n t s  
i n  t h e  h i g h e s t  p r o p o r t i o n  ( u s u a l l  
B u t  a  g o o d  f e e d  m u s t  c o n t a i n  t i l l  
D i f f e r e n t  f i s h  r e q u h e  n u l r i e m s  i n  
e v e n  i n  t h e  s a m e  f i s h  s p e c i e s ,  y o  
e n t  p r o p o r t i o n s  f r o m  t h e  o l d e r  0 [ 1  
f e e d s  h i g h e r  i n  p r o [ e i n  c o n t e n t  L  
g r o w  f a s t .  I n s t e a d ,  t h e  o l d e r  t i s i  
t h a n  t h e  y o u n g e r  f i s h  b e c a u s e  t i l l  
a s  m o v e m e n t  t o  h u m  f o r  f o o d  a n  
q u i r e  f e e d  h i g h e r  i n  p r o t e i n  f o r  e  
t h e  y o l k  f o r  t h e i r  y o u n g .  
A  f e e d  i s  o f  h i g h  q u a l i t y  w h e n  i  
q u i r e d  b y  t h e  f i s h  a s  p o s s i b l e ,  a l l !  
h a n d  a  f e e d  i s  o f  l o w  q u a l l t y  w h e  
t h e  n u t r i e n t s  a r e  n o t  i n  t h e  a m o u n  
T a b l e  2  b e l o w  i l I u s t r a l e s  l w o  t y p  
n u r n e n t s  f r o m  1  t o  1 0  W h i l e  F e l  
n a m e l y  n u t r i e n t s  1 ,  2 ,  4 ,  6 ,  9 .  a n d  
T a b l e  2 :  E x a m p l e  1 ,  t h e  C (  
f F e e d A J 8 f f i : 3 .~ 
F e e d 8 1  2  4  
.  ­
~eed. A ,  t h e r e f o r e ,  i s  c o m p l e t e  w i  
' e e d  B  n u t r i e n t s  3 .  5 .  7  a n d  8  a r e  ] I  
< \ Q U O C \ J l J U U  ~ 
, dines OD how a commercial fish 
tivene s ' ' a fi h fe in order to 
'ing sub-topi .;­
t have 'fferent functions in the life 
QUow~ng table hows the major nu~ 
In in the !lfe of fish. 
nS 
.e i:. made up of any small units. 
p of ,rna units ned D=:;'=.u1Ao>'-­
lade up of smaI er units aHed fatty 
(lalang feeds at contain all or as 
fish as possible. 
't contains ---'1 the nutrient. 
When some nutrients are lacking or are only in small amounts, the eed 
is said to be '[ complek". 
But fish does not require all the nutrients in equal amounts. It requires 
some nutrients in larger amounts than others, Fish always requires protein 
in the highest proportion (usually 30% to 50%) of all other nutrients. 
But a good feed must contain the nutrients in the right proportions. 
Different fish require nutrients in different proportions rom thers. Also, 
even in the same fish species, younger fish require the nu . n .n differ­
ent proportions from the older on .. Importantly, the you ger fish require 
feeds higher in protein content than the older fish bec u e theyeed to 
grow fast. Instead, the older fish require feed higher in energ ctent 
than the younger fish because they require the energy for ac 'viti s su h 
as movement to hunt for food and courtship. The breeding fi h Jill ~re­
quire feed higher in protein for egg development and storage of t: d in 
.. 
the yolk for their young. 
A feed is of high quality when it contains as' many of the l1ulrie ts e­
quired by the fish as possible, and in t le right proportions. On 'the tJler 
hand a feed is of low quality when it lacks some of the nutrient or when 
the nutrients are not in the amounts required by the fish, 
Table 2 below illustrates two type of feed. ee-d A contains all the ten 
nutrients from 1 to 10 while Feed B contaln six of the t n utrienlS, 
namely nutrients 1,2,4,6,9, and 10, 
Tabl 2: Example 1, the compositions of eed A & Feed . 
1 2 
1 2 
• therefore, is complete with respect [0 the 0 nutrients, whi e 'n 
nutrients 3, 5. 7 and 8 are missing, e d 1', herefore incornplere. 
KAlJANSI 
T h e r e f o r e ,  F e e d  A  i s  o f  b e L t e r  q u a l i t y  t h a n  F e e d  B .  
H o w e v e r ,  t a b l e  2  d o e s  n o t  t e l l  u s  a l l  t h i n g s  w e  n e e d  t o  k n o w .  A  f e e d  m a y  
c o n t a i n  a l l  t h e  n u t r i e n t s  b u t  t h e  n u t r i e n t s  m a y  n o t  b e  i n  t h e  r i g h t  p r o p o r ­
t i o n s  i n  r e l a t i o n  t o  e a c h  o t h e r  ( b a l a n c e d  n u t r i e n t s ) .  A l s o ,  t h e  n u t r i e n t s  
m a y  b e  p r e s e n t  i n  t h e  f e e d  b u t  t h e y  m a y  b e  i n  s u c h  f o r m s  t h a t  t h e y  m a y  
o t  b e  a v a i l a b l e  t o  t h e  f i s h  - t h e  f i s h  m a y  n o t  d i g e s t  t h e m  e f f i c i e n t l y .  
n c h  i n f o n n a t i o n  c a n  o n l y  b e  o b t a i n e d  b y  l a b o r a t o r y  a n a l y s e s  a n d  b y  t h e  
r e s u l t s  o f  t h e  p e r f o n n a n c e  o f  t h e  t a r g e t  f i s h  o n  t h e  f e e d s .  
3 . 0 '  E f f e c t s  o f  f e e d  q u a l i t y  
W h e n  t h e  f e e d  c o n t a i n s  a l l  t h e  n u t r i e n t s  r e q u i r e d  b y  f i s h  i n  t h e  r i g h t  p r o ­
p o r t i o n  ( b a l a n c e d )  a n d  i n  t h e  f o n n  t h a t  i s  d i g e s t i b l e  b y  f i s h ,  t h e  f i s h  w i l l  
i g . 3 .  E x a m p l e  o f  I . " t q u i r e d  
n l y  e a t  t l l . e  r i g h t  a m o u n t  o f  t h e  f e e d .  
o f  r e e d .  
3 . 1 .  E f f e c t  o f  f e e d  Q u a l i t y  
e  f e e d  i s  t h e r e f o r e  u t i l i z e d  m o r e  e f f i c i e n t l y  
g e .  
W h e n  f e e d  i s  u t i l i z e d  m o r e  e :  
W h e n  t h e  f e e d  i s  l i m i t e d  i n  s o m e  o f  t h e  n u t r i e n t s ,  t h e n  f i s h  w i l l  e a t  a  l a r g ­
s a v i n g  o n  t h e  c o s t .  W h e n  m e  
e r  a m o u n t  o f  t h e  f e e d  i n  o r d e r  t o  o b t a i n  e n o u g h  n u t r i e n t s  f o r  i t s  g r o w t h .  
w a s t a g e  a n d  t I l e  c o s t  i n c r e a s e s  
O t h e l " \ V i s e  i t  w i l l  n o t  g r o w  i n  p r o p o r t i o n  t o  t h e  a m o u n t  o f  t h e  f e e d  i t  h a s  
e a t e n .  M o r e o v e r ,  w h e n  t h e  n u t r i e n t s  a r e  n o t  i n  t h e "  r i g h t  p r o p o r t i o n s  w i t h  
F o r  e v e r y  1  k g  w e i g h t  i n c r e a s e  
e a c h  o t h e r  ( n o t  b a l a n c e d )  t h e n  t h e  f i s h  w i l l  n o t  u t i l i z e  t h o s e  p r o p o r t i o n s  
o f  f e e d .  T h i s  a m o u n t  i s  c a l l  
t h a t  a r e  i n  e x c e s s  o f  w h a t  i t  r e q u i r e s .  I n  b o t h  c a s e s ,  t h e  f i s h  u s e s  m o r e  
F e e d  C o n v e r s i o n  R a t i o  ( F e R )  
f e e d  t h a n  i t  n e e d s  f o r  t h e  g r o w t h .  I t  a l s o  m e a n s  t h a t  n o t  a l l  t h e  f e e d  i s  u s e d  
f O I  g r o w t h  a n d  t h a t  t h e r e  i s  s o m e  w a s t a g e .  
I m a g i n e  t h a t  f o r  e v e r y  g r o w t h  
F e e d  A .  T h e n  t h e  F C R  o f  f e e d  
F i g u r e  3  i s  a n  e x a m p l e  o f  a  g o o d  q u a l i t y  f e e d  ( F e e d  A )  w h i c h  c o n t a i n  \  
t h e  n u t r i e n t s  e q u a l  t o  w h a t  t h e  f i s h  r e q u i r e s .  F e e d  B  c o n t a i n s  n u t r i e n t s  i n  I m a g i n e  t h a t  f o r  e v e r y  g r o w t h  
q u a n t i t i e s  h a l f  w h a t  f i s h  r e q u i r e s  a n d  a  h i g h  p r o p o r t i o n  o f  n o n - n u t r i t i o n a l  - 3 . 6  k g  o f  F e e d  B .  T h e  F e R  (  
p a r t  ( 6 0 % ) .  
T h e  f i s h  w i l l  e a t  t w i c e  t h e  a m o u n t  o f  F e e d  B  t o  g e t  w h a t  i t  r e q u i r e s  w i t h  
I m a g i n e  t h a t  F e e d  A  i s  e x p e n s  
a  l a r g e  a m o u n t  o f  u s e l e s s  p a r t  o f  f e e d  b e i n g  e j e c t e d  i n t o  t h e  w a t e r .  
F e e d  B  i s  c h e a n e r  ( p r i c e  = :  s h u .  
T h e  t a b l e  b e l o w  s h o w s  t h a t  e v e  
~"e;ItES!AACH~ tJ£II'BO~1I'o!Ht C S o O l ' i I e  KAJ.".N~I 
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than Feed B. 
rings e need know. A feed may 
:n may not be in the right propor­
.ced utrients). Also, e nutrients 
nay ID i uch forms that they may 
Ih may at 'g st them efficiently. 
~d by laboratof)' analyses and by the 
;etfi h on the feed . 
mts require by fish in the right pro­
hat is dige tible by fish, the fish will 
1. 
re efficlendy wi minimum wast­
th nutrients, then fish will eat a larg­
~tain enough nutrients for its growth. 
mon t Lhe amount f the feed it has 
~ are not in th· right proportions with 
ish ill not utilize those proportions 
es, 1;1 both c es, the fish uses more 
so mean: that not all the feed is used 
a tage. 
uality feed (Feed A) which contain 
·equires. Feed contai s nutrients in 
:1 a high pI portion of non-nutritional 
)f eed B to get what it requires with 
xl being ejecte into the water. 
Com osl1lo/l of Feed A 
9,2% 
25% 
ReQuirem ents QI l"'1l fis,h
 
Proooill I 30%
 
9%
~I-
Carbohvd/8 tes 25'­
01her nulrlllnlri 10%
 
Non nutrlllol'lBI Darl 26%
 
Tat_' 100.... 
ig. • Example of roq 'red nu eots of tis sDd eo pos rio 
of feed. 
3.. Effect of ted, ualJty on cost (Feed riee vL·n-vis I ed cost) 
When feed is utilized more efficiently with minimum wastage there is 
saving on the cost. When more feed than necessary is utilized. there' S 
wastage and the cost increases. 
For every 1 kg weight increase in fish, it will have eaten a certain a ount. 
of feed. This amount is called 
Feed Conversion Ratio (FCR). 
Imagine that for every growth of fish by 1 kg it will have aten 1.8 kg f 
Feed A. Then the FCR of feed A will be =1.8. 
Imagine that for every growth of fish fed Feed B it will requir (1.8 2) 
=: 3.6 kg of Feed B. The CR f this feed =3.6. 
Imagine that Feed A is expensive, with a price of shs. I 00 per kg, . ut 
Feed B is cheaper (price = shs. 850 per kg). 
T e table below shows that even though Feed B is much cheaper in rms 
,o,Q lUNE RESEARCH ANI') [},"Vt.lOPME 
o f  p r i c e  p e r  k g  t h a n  F e e d  A ,  i n  f a c t  t h e  f a r m e r  e n d s  u p  p a y i n g  m o r e  
m o n e y  o n  t h e  c h e a p e r  f e e d  o f  l o w e r  q u a l i t y  t h a n  o n  t h e  m o r e  e x p e n s i v e  
f e e d  o f  h i g h e r  q u a l i t y .  
T a b l e  3 .  T h e  d i f f e r e n c e  b e t w e e n  p r i c e  a n d  c o s t  o f  f e e d  
F e e d  T y p e  F e e d  
K g s  o f  f e e d  t o  C o s t  o f  f e e d  t o  P r i c e  o f  f i s h  ( S h s .  
P r i c e  
p r o d u c e  1 k g  o f  c a u s e  f i s h  g r o w t h  p e r  k g )  
f i s h  b y  1  k g  
F e e d  A  
1 , 2 0 0 / -
1 . 8  
2 , 1 6 0 / - 3 , 5 0 0 / ­
F e e d  B  8 5 0 / - 3 . 6  
3 , 0 6 0 / - 3 , 5 0 0 / ­
I f  t h e  f a r m e r  u s e d  F e e d  A ,  h e l s h e  w l i l  s p e n d  s h s .  ( 1 , 2 0 0  x  1 . 8 )  =  2 , 1 6 0 1 ­
•  
t o  p r o d u c e  1  k g  o f  f i s h  t h a t  h e  1 s h e  w i l l  s e l l  a t  s h s .  3 , 5 0 0 1 - .  
I f  a n o t h e r  f a r m e r  u s e d  t h e  " c h e a p e r "  F e e d  B ,  h e  1  s h e  w i l l  s p e n d  s h s .  
( 8 5 0  X  3 . 6 )  =  3 , 0 6 0 1 - t o  p r o d u c e }  k g  o f  f i s h  t h a t  h e l s h e  w i l l  s e l l  a t  s h s .  
3 . 5 0 0 / - .  
T h e  f a r m e r  w h o  u s e s  t h e  b e t t e r  q u a l i t y  f e e d  e a r n s  m o r e  m o n e y  t h a n  t h e  
o n e  u s i n g  t h e  c h e a p e r ,  l o w e r  q u a l i t y  f e e d .  
i ' ' ' l O l e '  
P r i e t '  ( I f f f > c d  i s  , w I  t l U !  s a i n t !  I l l i n l :  (J~' r o M  o j f e e d .  
C l l E A P E R  i s  M l . T  J 1 B , T r e . . R  
T f u ! r e f o r e ,  1 0 0 J w r  f e e d  p r i c t . '  m a y  I U J I  m e a ' J  ' o w e r f f ! C ( }  c o s t .  
W l l l l i  m a t t e r s  t o  t h t !  f a r m e r  i t ,  t i l e  r();~t. ( T r J t a t  m o m : ) '  s p e l l l )  
1 7 z i s  t s  w h a t  d e t e . r m i n e s  t l U !  p r r J j i t .  
3 . 2 .  E f f e c t  o f  f e e d  q u a l i t y  o n  w a t e r  e n v i r o n m e n t  
W e  h a v e  s e e n  t h a t  u s i n g  a  f e e d  o f  l o w  q u a l i t y  l e a d s  t o  s u p p l y i n g  t h e  f i s h  
w i t h  m u c h  f e e d  a n d  t h e  f i s h  u t i l i z e s  o n l y  a  s m a l l  p r o p o r t i o n  o f  i t .  T h e  
p r o p o r t i o n  o f  t h e  f e e d r h a t  i s  n o t  e a t e n  b y  t h e  f i s h  g o e s  i n t o  t h e  p o n d .  I t  
~mJ~Ei l F S E A R C H  A N D  D E V t L O f ' l \ ! . E N T  C l 1 H 1 1 l E  K A J J A N S I  
s t a n s  r o t t i n g  ( d : e c o m p o s i n g )  ~ 
a i r )  o u t  o f  t h e  w a t e r  a n d  p r ' O O  
f r e s h  a i r  f r o m  t h e  p o n d  w a t e r  
f r e s h  a i r ,  t h e  f i s h  g e t s  s t r e s s e (  
t r e m e  l e v e l s  t h e  f i s h  d i e . . .  
T h e  a m m o n i a  p r o d u c e d  a c t s  
c a l l e d  a l g a e .  A t  n i g h t .  t h e  a l g l  
m a y  s t r e s s  o r  k i n  f i s h .  A m m O I  
i t .  a n d  3 1  h i g h  l e v e J s  i t  k i l l s  J t ,  
F i g m e  4  s h o w s  t h e  e f f e c t s  o f  
,  f i M i s u p
,  
J J "  
I I I
, .  
o ·  
G o o d  q u a l i t y  f e e d  
F i g .  4 .  E f t ' e c t  o f  f e e d  q u n J i :  
3 . 4 .  E f f e c t  o f f e e d  m a n a g .  
t  i s  i m p o r t a n t  t o  k n o w  t h a t  e  
a y  t h e  f e e d  i s  s u p p l i e d  t o  t  
e f f e c r s  a s  w i t h  t h e  p o o r  q m i l i  
f i s h  ( g i v e  t o o  m u c h  f e e d ) "  
F i s h  w i l l  o n l y  e a t  a  c e r t a i n  I f l  
e f f e c t s  w i l l  b e  t h e  s a m e  a s  f a  
T h e r e f o r e ,  t h e  e a r l i e s t  s i g n s  
w r o n g  w a y s  o f  f e e d i n g  f i s h  I I  
i s  a s  a  r e s u l t  o f  t h e  g r o w t h  0 :  
i n  t h e  p o n d .  _  
~Ql,JAOJiJU12 .!'..w~,r.NO~.~ 
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:t the farmer e ds u a ing more 
quality than on ,e more expenSIve 
,Cost f feed to Price of fish (Shs. 
cause fish growth per kg) 
by 1 k I 
2.160/­ 3,500/­
3,0601· 3.500/-
Ispend shs. (1.200 x 1.8) = 2 160/­
ell at hs.3,5001-. 
" Feed B, he 1 she ill spend shs. 
g f fi h at helshe will sell at shs. 
ity f c arns more money than the 
e d. 
~ same tiling as emit offeed. 
i. l!l!JjC1lliXll~ 
IG.\' not mean [owerleed cost. 
•III qg (TO/tlL "UIII pCtlt' 
ro/ii. 
er enviro ent 
N quality lead to supp ying the fish 
nly small pr .on of it. The 
~ by the tis goes into the pond. It I 
AOOA LTUIII fSEAlCtt AND OIrt'nOPMENT Cl:NTJE KAJJANSI 
starts rottin (decomposing) and this rocess takes up oxygen (the fre~ 
air) 0 t of the wat rand produ ammonia. By removing som of the 
fres air from the pond water the d c mposing feed priv the tis of 
fresh " th fl getressed, d it cannot feed ,and grow lJ. t ex-
erne levels e fish d' s. 
The ammonia P' uced acts a e - 'lizer for the gro tb of small planlS 
calJed algae. At .ght, the alga also consume ygen (fresh air) and this 
may tress or '11 fish. rna itself is pois nous to hand ay tees 
it, d at high lev Is it' 'Us it. 
igure 4 shows e e eets of bad f, d on the waler environment. 
, F-e~ supplied to fI.h ... 
,
 
~ 
• ~ .. 
oor quality feed Good quality feed 
Fig. 4. Effec of feed quality 0 wate q 'ali y gr 
3.4. Effec of feed _ age e t 
It is important to know that even if the quality of feed is very g od the 
y the feed is supplied to th tis· during £ ding ay lead to similar 
effects as with th poor q 'tyeed, The r t case i. to over feed e 
h (give too m ch feed) . 
Fis w' only eat a rtai- quantity d leave the rest into the pond. The 
effe will be s e s for poor quality ed. 
Th- efore, eel ~g of either th u eo I w qu i feed or of 
- ng ays of feedin fish are the change 0 water c lour to green. This 
a 'esult of the growth of al ae due to exc s fe d actm as fertilizer 
in the n . 
.aQU TUU IWLUCH ANI) D!V!i.0iPMI!!'ft 
4 . 0 .  C o m m e n t s  o n  e x a m p l e s  o f  r a r m - m a d e  f e e d s  b y  f i s h  l a r m e r s  
H a v i n g  e x p l a i n e d  a b o v e  w h a L  i s  m e a n t  b y  g n o d  q u a l i t y  f i s h  f e e d s ,  a n d  t h e  
i m p l i c a t i o n s  a n d  e f f e c t s . o f l o w q u a l i t y f i s h f e e d s ,  t h e f o l l o w i n g e x a m p l e s  
o f  f e e d s  m a d e  b y  f i s h  f a r m e r s  o n  t h e i r  f a r m s  m y  p r o v i d e  m o r e  l e s s o n s .  
A l l  f a r m e r s  w h o  a r e  i n v o l v e d  i n  m a k i n g  t h e i r  o w n  f e e d s  a r e  a u e m p t i n g  t o  
o l v e  l h e  prob~em o f  h i g h  c o s t  a n d  l i m i t e d  a c c e s s i b i l i t y  o f  t h e  b e s t  q u a l i t y  
i n d u s t r i a l  f e e d s .  H o w e v e r ,  t h e s e  f a r m e r s  a r e  n o t  f u l l y  a w a r e  o f  t h e  e f f e c t s  
o f  t h e i r  l o w  q u a l i t y  f e e d s  o n  t h e i r  p r o f i t  a n d  t h e  p o n d  w a t e r  q u a l i t y .  
T h e  m a i n  p r o b l e m s  w i t h  t h e  e m - f a r m  m a d e  f e e d s  a r e  a s  f o l l o w : ­
1 .  P o o r  s e l e c b o n  o f  i n g r e d I e n t s  f o r  m a k i n g  t h e  f e e d s ,  e s p e d a l l y  t h e  
i n c l u s i o n  o f  i n d i g e s t i b l e  m a t e r i a l ' s  ( e x c e s s  f i b r e ,  a s h ,  m a i z e  b r a n  
i s  m a i z e  h u s k ) ,  
u .  L i m i t e d  i n g r e d i e n t s  t h a t  d o  n o t  p r o v i d e  a l l  t h e  n u t r i e n t s  
( e g .  l o c a l  b e e r  d r e g s  &  r n u k e n e ,  m a i z e  h u s k  &  m u k e n e ) ,  
1 1 1 .  L a c k  o f  k n o w l e d g e  o f  n u t r i t i o n a l  c o m p o s i t i o n s  o f  t h e  
i n g r e d i e n t s  f o r  f e e d  f o r m u l a t i o n  
i v .  L a c k  o f  f o r m u l a t i o n ,  b u t  j u s t . m i x : i n g  i n g r e d i e n t s  
O v e r  I l r i c i n g  f o r  t h e  q u a l i t y  o f  f e e d .  .  
M a i z e  h u s k  
D r e g s  o f  l o e a  
b r e w  
~lHJaMtOf'Mel'IJQN1iII;iOo.I~ 
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If farm-made feeds by h farmers 
~ant by go dquality fish fe d , and th 
lity fish feeds, the following xamples 
leir farms my provide - ore lessons. 
lking their 0 n feeds are attempting to 
limited ace sibi' ty f the e t q ty 
me are at fully aware of e effects 
unfil and the pond ater quality. 
m made feeds are foUow;­
'S for maki g!.he feeds, esp ially the 
.terials (excess fibre, ash. maize bran 
not pro ide all the nutrients 
en • maize husk & mukcne), 
ionaI compositions of the 
tioD 
t mixing ingredients 
of feed. 
Maize husk 
Particles of 
animal blood 
Whole marze 
grain 
Maize 
bran/husk 
Dregs of 10 a 
brew. 
1.W:1~~ Fresh nimal blood 
Dregs of local 
brew
-
IM a i z e  h u s k s  
M i x t u r e  o f  d r e g s  
b r a  
•  
W h o l e .  g r a i n  o f  
w h e a t  i n  p a l l e t s  
P e l l e t s  f r o m  m a i n l y  
w h e a t  p o l l a r d  &  f i  
a ! .  
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5 . 0 . 	  O n - f a r m  e \ ' a l u a t i o n  o f  f i s  
W e  h a v e  n o t e d  t h a t  p o o r  q u a l i t y  
f e e d  a n d  l o s s  o f  p r o f i t .  I t  m a y  a l  
t h a t  m a y  l U  t e r n  c a u s e  f i s h  d e a t h  a r  
s e e n  t h a t  t h e  f e e d  w e  c a l l  " c h e a p "  
l e a d  t o  h i g h e r  c o s t  o n  f e e d  a n d  l o s '  
t h o u g h  o f  h i g h  p r i c e .  l e a d s  i n t o  h i l  
T h e r e f o r e .  c o m m e r c i a l  f i s h  f a n m  
p r o b l e m s  s o  t h a t  t h e y  s t a r t  m a k i n g  
S o ,  h o w  c a n  f i s h  f a n n e r s  e v a l u a t e  
i n f o r m e d  c h o i c e  f e e d ?  
N o t e  n o w  t h a t  i t  i s  N O T  t h  
c  C o s t  o f  f e e d .  
t e p "  
a r d s  c a l c u l a t i n g  t h e  q U a I  
1 . 	  R e c o r d  t h e  n u m b e r  a n d  a V I  
d a t e  o f  s t o c k i n g  
l l . 	  
F o l l o w  t h e  f e e d i n g  c h a r t s  I  
g u i d e .  F o r  f l o a t i n g  f e e d s ,  . .  
t h e y  s t o p  f e e d i n g .  R e c o r d  
F i s h  m a y  f e e d  m o r e  o n  e e [  
d e p e n d i n g  o n  t h e  e n v i r o n n  
t e m o e r a t u r c s .  e s p e c i a l l y .  
1 1 1 . 	  S a m p l e  t h e  f i s h  e v e r y  m o  
o n l y  a  s m a l l  s a m p l e  ( I e  
t h e  l a r g e r  t h e  n u m b e r  t h e  
t h e  n u m b e r .  D i v i d e  t o t a l  \ l  
c a l c u l a t e  t h e  a v e r a g e  wei~ 
AGlUACUl~\!l:; R E ! i W O I  , r , N O  0 € Y 8 0 P i I ' l H t  C I l f T l f I l \ i V . l  
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Maile	 husks 
Mix*u re of dre'gs & 
bran 
Who,la grain 0 
wheal in pal1let 
Pellets from mainl
 
wheat poUard & fish
 
meal.
 
5~O. n-farm uatio of fisb fe ds 
We have noted that poor quality fish feeds may lead to higher cost of 
feed and loss of profit. It may also lead to pollution of pond water for fish 
that may in tern cause fish death and further loss of money. We have also 
seen that the feed we call "cheap" because of lower price, may actually 
lead to higher cost on feed and loss of profit while the better quality feed, 
though of high price, leads into higher profit. 
Therefore, commercial fish fanners need to know how. to avoid these 
problems so that they start making profit out of their fish fanning. 
So, how can fish farmers evaluate fish feeds so that they can make an 
informed choice feed? 
Note now that it is NOT the Price of feed that is the most important IL is 
the Cost of feed . 
• 
Steps towards calculating the quantity of feed to be given to fish daily 
1.	 Record the number and aver. ge weight of fish stocked and the 
date of stocking 
ll.	 Follow the feeding charts provided by project just as a 
guide. For floating feeds, weigh the feed and feed the fi h unLiI 
they stop feeding. R cord the quantity of feed eaten by the fish. 
Pis ay feed more on certain days and less on others 
depending on the environmental: conditions of water 
temperatures, especially. 
iii.	 Sample the fish every month. During sampling do not catch 
only a small sample (less than 20). Collect not less than 100 fi 'h 
(the larger e number the better) and weigh the fi hand OWlt 
the number. Divide total weight (TW) by the number (N) to 
calculate e average weigh f he fish. 
........~--
A v e r a g e  w e i g h t  
V I .  
T h e n  c a l c u l a t e  F e e  
w h i c h  i s  t h e  =  T o  
I V .  
s t i m a t e  t h e  i n c r e a s e  i n  t o t a l  f i s h  w e i g h t  i n  t h e  p o n d .  T o  d o  
T o t i  
t h i s .  f i r s t  c a l c u l a t e  U l e  p r e v i o u s  t o t a l  w e i g h t  o f  a l l  t h e  f i s h 
  
( b i o m a s s )  s t o c k e d  i n  t h e  p o n d . 
  
T h u s ,  F e R  
D U r i n g  s a m p l i n g ,  c a l c u l a t e  f i s h  b i o m a s s  a t  f i r s t  s a m p l i n g ;  
8  i o m a s s  
a v e r a g e  w e i g h t  o f  f i s h  }  X  T o t a l  n u m b e r  o f  f i s h  }  
V I i .  
l n l c r o r e t a t i o n  o f  r e
: : : :  
s t o c k e d  {  
o b t a i n e d  i n  ( v ) .  .  
{  
s t o c k e d  x  0 . 8 5  
S m a U e r  F C R s  m e a .  
[ o r  e v e r y  1  k g  i n c n  
B i o m a s s  a t  
a v e r a g e  w e i g h t  o f  f i S h } .  
T o t a l  n u m b e r  o f  f i s h  }  
Th~refore s m a l l e r  1  
s a m p l i n g  : : : :  
{  
o b t a i n e d  I n  ( v ) .  
X  s t o c k e d  ) (  0 . B 5
{ .  
f e e d .  F e e d s  w i t h  F e
/ '  
c o n : - ) i d e r e d  q u i t e  g <  
a r e  c o n s i d e r e d  n o t  
H e r e  y o u  h a v e  t o  m a k e  a n  a s s u m p t i o n  o f  s u r v i v a l  o f  f i s h  i n  t h e  
U l i l i z i n g  f e e d s  m a n  
p o n d  b a s e d  o n  p r e v i o u s  e x p e r i e n c e  o r  f r o m  a n  e x p e r t .  I n  t h i s  
y o u n g  f i s h  o f  b e t o v  
i l l u s t r a t i o n  w e  h a v e  u s e d  s u r v i v a l  o f  8 5 %  ( : : : : 0 . 8 5 )  b a s e t i  o n  
0 . 5  - 0 . 9  w h i l e  f o r  
o u r  p r e v i o u s  e x p e r i e n c e  w i t h  c a t f i s h  i n  t h e  E a s t .  
w e i g h t s  a r e  i n  t h e  r  
C a l c u l a t e  t h e  i n c r e a s e  i n  b i o m a s s  b y  s u b t r a c t i n g  t h e  b i o m a s s  
v i i i .  
a k i n ! !  a  c h Q i c e  o f  
a t  s t o c k i n g  ( B s )  f r o m  t h e  b i o m a s s  a t  s a m p l i n g  ( B l )  ( c o n v e r t  t h e 
  
w e i g h t  f r o m  g r a m s  t o  k g  b y  d i v i d i n g  t h e  f i g u r e d  b y  1 , 0 0 0 ) , 
  
h o s e  t h e  r y p e  o f  f l  
a b o v e  f o r  t h e  r e a ! > o :  
B i o m a s s  i n c r e a s e  : : : ;  B L  - B s ) .  
e c .  2 . 2 . 1  a n d  2 . 2 . 2  
v .  
] 1 1 e n  c a l c u l a t e  t h e  t o t a l  a m o u n t  o f  f e e d  e a t e n  d u r i n g  t h e  t i m e  
m y  w h e n  t w o  f e e  
b e t w e e n  s t o c k i n g  a n d  s a m p l i n g .  
y o u  g o  f o r  t h e  c h e a  
C o n v e r t  t h e  f i g u r e s  i n t o  k g .  
!  h u s  T o t a l  w e i g h t  o f  f e e d  f r o m  y o u r  f e e d i n g  r e c o r d  
A d j u s t i n g  d a i l y  f e e
I X .  
( F t )  : : : ;  ( f  d a y l + f  d a y 2  + f  d a y 3  +  - - +  f  d a y 3 0 )  
W h e n  y o u  h a v e  U S t  
C R  v a l u e s  h i g h e r  
m a k e  a d j u s t m e n t s  i  
A c ; . ' C ' A a J l . 1 U U i  IE~I!A'OI
;e:;;a'-r~~II'EiIE'S1!AltCK"tolDM V ! S l . O P M f N !  CI!NT~f ~j 
1fish weighl in the pond. To do 
total weight of all the fish 
Id. 
ish biorna s a fi t amplin ; 
n.h	 } X } ol I nu tier offish } 
lstocked x 0,85 
{TOla~n mberoffi h } X stocked x 0,85 
/' 
;sumpti n of survival of fish in the 
:::rience or from expert. In this 
"VivaI of 5% (= .85) ba e n 
1 catfish i the E ..,t. 
mass by stlblra tin tl: i mass 
ImiUS at sam . ling (Bt) (convert the 
dividing the figure by 1,000). 
- Bs). 
lUll of fced eaten during the time 
ng. 
)ID your eedin, roc rd 
V3 -_.' f day 0 
Y1. 
ViI. 
..
 
v . 
ix. 
Then calculate Feed Conversion Ratio (F R), 
Thus, CR ;;;;;
 
Bt - s)
 
Interpretation 0 r ults 
,'maIler Fe Ii mean that fish used small quantity of feed 
for every 1 -g increa, e in its total wight. 
Therefore smaller FCRs values indicate good quality of 
feed. Feeds with" R values of les,~ than 2 are 
considered quite good, whit ~CR values of more than 2 
are consid re not good. Younger fish are b er al 
utilizing feeds 111' J.l the olderfbigger -sh. FeR values or 
you g fi::.h 0 h low 10 g in verage weig its range 
O. - 0,9 while for the older fish above 100 g in average 
weights are in the range of 0.9 - 1.6. 
Making a choice of feed to use 
Chose the type ofeed that gives the FeR r g given 
ab e or the r a ons of the effects explained in 
'ec. 2.2.1 and 2.2.2. 
Only hen two feeds ha e I.he same F R value hou d 
you go or the cheaper one. 
Adjusting daily feeding schedules 
AQU' TUAE 
r e d u c t i o n s  i n  t h e  c h a r t .  K e e p  m a k i n g  s u c h  a d j u s t m e n t s  a f t e r  e a c h  m o n t h l y  
s a m p l i n g  a n d  c a l c u l a t i n g  f o r  F C R s  u n t i l  y o u  o b t a i n  a c c e p t a b l e  r a n g e s .  
m p o r t a n t  N o l e s  
i )  I t  i s  i m p o r t a n t  [ h a t  f i s h  f a r m e r s  s a m p l e  t h e i r  p o n d s  e v e r y  
m o n t h  w i t h o u t  m i s s i n g .  
i i )  I t  i s  i m p o r t a n t  t h a t  f a n n e r s  k e e p  a c c u r a t e  r e c o r d s  o f  f e e d i n g .  
i i i )  I t  i s  i m p o r t a n t  f o r  f a n n e r s  t o  m o n i t o r  c h a n g e s  i n  p o n d  
w a t e r  q u a l i t y  t o  i m p r o v e  f e e d  u t i l i z a t i o n  b y  f i s h .  
F o r  t e c h n i c a l  
D r . O w o r  
S e n i o r  K e !
•  
T e l :  0 7 1  
E . . m a i l :  o w o r t  
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